Additional genetic studies have been made of the resistance of four wheat varieties to races P, P.l, and T of Erysiphe graminis tritici.
I. INTRODUCTION
Genetic studies of the inheritance of resistance of 13 varieties of Triticum vulgare Vill. to Erysiphe graminis tritici have led to the identification of five genes governing the resistance of such varieties to powdery mildew (Pugsley and Carter 1953; Carter 1954) . The five genes were designated Ml t , Ml"" Mls> Ml e , and Ml b , having been detected originally in the varieties Thew, Ulka, Sonora, Chul, and Birdproof respectively.
Mildew resistance studies have been continued over the past six years and a genetic analysis has been made of four additional varieties. The occurrence, in 1960, of a new race of E. graminis tritici, characterized by being able to attack those varieties carrying the Mlt gene alone, at once provided evidence that the resistance of these four varieties was not conditioned by either of the genes Ml t , Ml e • Ml., or Ml b • Reference to Table 1 shows that Thew (Mlt ) and Chul-I (Mle) were susceptible and Sonora (Mls) and Birdproof (Mlb) were moderately resistant to the new race.
Studies outlined in this paper were designed to secure evidence on the identity ofthe genes for resistance in the four varieties P.I.92378, P.I.I81374, Javelin-325, and Asosan, all four being resistant to the new race T.
II. MATERIALS AND METHODS
Twelve varieties have already been described (Pugsley and Carter 1953) . Chul (C.I.2227) used in Carter's (1954) studies, although uniform in its reaction to mildew, was found to be heterogeneous for auricle colour and the selection Chul-I, with red auricles, has been used since 1955. 
France and Suwon 92 (P.I.157603) from Korea as being resistant to mildew. However, Picardie was found to be susceptible and Suwon 92 to be moderately resistant in 1955 and were not studied further.
Javelin-325 is a resistant selection of a fifth backcross, Javelin being the recurrent parent and Iumillo X Aegilops sqoorrosa the donor parent. The amphiploid donor parent was obtained from Dr. E. P. Baker, University of Sydney, in 1951 who, in turn, had received it from Dr. E. R. Sears of Missouri, U.S.A. The four tester lines together with others that may be produced in the future should prove useful as differentials in race determination studies. Material was tested as seedlings grown in flats in the greenhouse. The races of mildew used were those which appeared in the greenhouse at the commencement of the growing season each autumn. Races P and P-l (Pugsley and Carter 1953) were present during 1955 and 1956-59 respectively, while a distinctively different race (designated T) was present in 1960.
III. EXPERIMENTAL RESULTS
The reactions of the standard and experimental varieties to races P, P-1, and T are given in Table 1. A limited number of segregating F 2 populations were available for testing in 1955 and 1956, the results of which are summarized in Table 2 By 1959 further segregating F 2 populations, including intercrosses between the Federation tester lines, were available, the results of which are also summarized in Table 2 .
Confirmatory evidence was secured that T-Federation, U-Federation, and A-Federation carry the genes Mlt , Mlw and Mla respectively. The results indicate that Javelin-325 possesses a single gene different from Ml t and Mla but which may be identical with Mlu of U-Federation. Failure to recover susceptible segregates from the cross P.I.92378-Federation x Javelin-325-Federation supports the view that these two lines carry the common gene Mlu.
The appearance of the new T race of E. graminis tritici in 1960 at once screened those varieties carrying the Mlt gene alone-all proving susceptible (see Table 1 ). Two varieties, Normandie and Birdproof, previously shown to possess genes Ml" and Mlb, respectively, in addition to Mlt (Pugsley and Carter 1953; Carter 1954) , were resistant and moderately resistant to the Trace.
A distinctly different pattern of behaviour was apparent when segregating populations were exposed to the T race, the results being summarized in Table 3 . The results of several backcrosses to the susceptible Federation supported the data obtained from F2 populations.
.
It should be emphasized that throughout this work the recorded results refer to the reactions of wheat seedlings to mildew. The likelihood that some type of 
IV. DISCUSSION
Of the four new varieties investigated, three were shown to possess the Ml" gene originally detected in Ulka. The varieties are P.I.92378 from Russia, P.I.181374 from Mghanistan, and Javelin-325. The latter variety derives its resistance from the amphiploid Iumillo X Aegilops squarrosa.
The fourth variety, Asosan, from Japan, was shown to possess a different gene which has been designated Ml a .
The Australian work has revealed the presence of six genes conditioning the resistance of T. vulgare to E. graminis tritici. As compared with this, at least 12 genes are known to confer resistance of Hordeum vulgare to E. graminis hordei (Schaller and Briggs 1954) . Four of the six genes have been incorporated in a Federation background and will be used as tester lines in future physiological race determinations.
The pattern of behaviour of all varieties to the three races of E. graminis tritici has been consistent over the years and in conformity with the genetic constitution proposed for each variety. The genes responsible for the resistance of seven varieties to each of the three races are listed in Table 4 . Powers, Schafer, and Caldwell (1959) have recently reported a race of E.
graminis tritici which is pathogenic to Asosan. They refer to unpublished data of Dr. T. M. Starling which indicates that Asosan possesses a single dominant gene conditioning mildew resistance which is distinct from those described by Carter (1954) .
